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1. Introduction
A lot of parameters are agreed and included in [1] to define how to configure the resource pool for D2D. This contribution discusses the remaining details of the resource pool configuration. 

2. Discussion
· SA period for TDD UL/DL configuration #0 and #6

In designing the parameters for T-RPT and the bitmap for resource pool, TDM multiplexing between WAN UL and D2D was the important aspect. As a result, T-RPT and resource pool bitmap is defined such that they can follow the UL HARQ timeline of the cell which is dependent of the duplex mode and TDD UL/DL configuration. For example, in a cell using TDD UL/DL configuration #0 whose UL HARQ timeline has 70 ms periodicity, the length of the resource pool subframe bitmap is 42 which corresponds to 70 ms (6 UL subframes per radio frame) [1]. So, it seems reasonable to apply the same principle to the SA period design in order to align the SA period with the data subframe bitmap repetition. This leads to the proposal that SA periods for TDD configuration #0 and #6 are multiples of 70 and 60 ms, respectively.
Using these SA periods and the agreed resource pool subframe bitmap lengths causes so called “tail issue” which means that the SA and data pools are not strictly periodic over the 10240 ms time duration from SFN #0 to SFN #1023 when TDD UL/DL configuration #0 or #6 is used. Figure 1 illustrates this issue in a cell using TDD UL/DL configuration #0. There may be some negative impact on the performance, but considering the time scale of this tail issue, its impact is expected to be marginal. We note that a similar discussion was taken place in Rel-10 eICIC WI [2]. Thus, it would be sufficient to restart the resource pool subframe bitmap in every SFN #0. One related issue is that, a UE needs to know the SFN of the cell configuring resource pools under TDD UL/DL configuration #0 and #6 in order to have correct knowledge of the subframe repetition over the time domain. This can be achieved, e.g., by signaling the SFN offset between cells as a part of the resource pool configuration or by allowing some assumption such as the cells using at least TDD UL/DL configurations #0 or #6 are synchronized in terms of SFN.
Proposal 1: SA periods for TDD UL/DL configuration #0 and #6 are multiples of 70 and 60 ms, respectively. A UE needs to know SFN of a cell configuring D2D resource pools under TDD UL/DL configuration #0 or #6.
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Figure 1. An illustration of the “tail issue” in configuring D2D resource pools under TDD UL/DL configuration #0.

· Derivation of the resource pool offset from the offset indication
An offset indication was introduced to indicate where bitmap of discovery resources used for the pool starts. One remaining issue is whether this field directly indicates an offset or not. It was proposed in [3] that the subframe offset is not fixed but a time-varying parameter in order to provide time-domain randomization of the resource pools across PLMNs. The benefit of this randomization is, however, not clear. If no inter-PLMN performance is to be guaranteed for a UE not capable of receiving discovery from two PLMNs simultaneously, switching the receiver between the time-colliding pools of the two PLMNs would cause no difference compared to the randomization. On the other hand, a kind of time randomization of the offset may cause negative impact when multiple resource pools are coordinated. As an example, time-varying location of discovery resource pools may cause un-controlled collision with the resource pools for D2D communications which may require no inter-PLMN operations. Moreover, the feasibility of the time randomization is unclear because the discovery period can grow up to 1024 radio frames and SFN in this case is not usable as the parameter synchronizing the pseudo-random pattern of the pool location across the UEs.
Proposal 2: The offset indicator in the RRC parameter list directly indicates the offset where the bitmap starts.
· Reference of the subframe offset for a pool of a neighboring cell

Another open issue on the offset indication is whether the reference of the subframe offset is SFN #0 of the serving cell or the neighboring cell. During the related email discussion [78-10], it was discussed that this issue is related to the synchronization status of the cells which can be categorized as follows:
· Sync: Two cells are synchronized within an error of a fraction of CP length.

· Async1: Two cells are not synchronized in terms of the subframe boundary, but the two cells are tracking their timings (e.g., by sharing a kind of network clock) so that the timing error between the two is bounded (e.g., in the order of a few ms).
· Async2: Two cells  are not synchronized and their timing drift is unbounded
SFN #0 of the serving cell cannot be the reference in Async2 case because the time location of neighboring cell’s pool is completely unknown to the serving cell. Thus, the first question on this issue would be whether Async2 case needs to be supported with the resource pool configuration signaling. If so, the difference of SFN #0 between the serving cell and the neighboring cell needs to be available for the UE, and by the common understanding that a UE does not read neighboring cell’s PBCH for D2D, PD2DSCH which includes neighboring cell’s SFN seems to be the only solution. If it is agreed that Async2 case is not supported with the resource pool configuration signaling, both of SFN#0 of the serving cell and the neighboring cell can be considered as the reference. 

Discussions in [4] reveal that configuration of D2DSS (in terms of time resource locations) should be separated from the configuration of other resource pools (SA, data, and discovery pools) in order to support multiple pools having “independent configurations” which implies that the subframe offset and period can be different among different pools. This is because a single D2DSS configuration cannot be the “first subframe” of multiple resource pools having different periodicity and subframe offset. Furthermore, it is discussed in [4] that some association needs to be defined between a D2DSS configuration and a resource pool in order to inform UEs of the D2DSS relevant to each resource pool. 
Figure 2 illustrates how to interpret the subframe offset and bitmap provided by higher layer signaling in Async case 1. Both options can be used for Async case 1 as illustrated, and configuration of D2DSS can be omitted in Sync case as far as it is clarified that omitting D2DSS implies synchronization of the neighboring cell to the serving cell. We note that, if the method of informing neighboring cell’s SFN for TDD UL/DL configurations #0 and #6 can be generalized to encompass all the cases, using neighboring cell’s SFN #0 as the reference can be a universal solution in this topic.

Proposal 3: It needs to be decided whether the neighboring cell resource pool signaling needs to support unbounded timing error between cells.

Proposal 4: D2DSS configuration needs to be separated from other resource pool configurations for SA, data, and discovery. Association between D2DSS configuration and each resource pool configuration needs to be defined.
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Figure 2. Illustrations of applying the resource pool bitmap when the reference of the subframe offset is (a) SFN #0 of the serving cell and (b) SFN #0 of the neighboring cell.

· UE-specific or cell-specific resource pool

It is reasonable to say that the configurations of resource pools for Mode 2 communication and Type 1 discovery are cell-specific as broadcast signaling can be used for these pools. However, it may not be the case in Mode 1 communication and Type 2 discovery where resource allocation is UE-specific. From each transmitter UE’s viewpoint, only one resource pool is defined for each of Mode 1 SA pool and Type 2 discovery. However, different UEs in the same cell may be configured with different pools. Taking Type 2 discovery as an example, it will be beneficial if eNB configures UE1 with a pool having extended CP but UE2 with a pool having normal CP when UE1 and UE2 require long and short discovery ranges, respectively. Configuration of UE-specific transmission pools for multiple transmitter UEs can appear as multiple cell-specific reception pools from viewpoint of the receiver UEs, especially those in a neighboring cell. To support this flexibility, the transmission resource pool signaling needs to be UE-specific/cell-specific if it is commonly used for both resource allocation methods.
Proposal 5: The parameters for transmission resource pools should be both UE-specific and cell-specific.
· Inter-cell synchronization status
Capability discussion of D2D UEs has started, and it may be the case that D2DSS is not a mandatory feature of D2D UEs. In this case, a UE not capable of D2DSS still can participate in the inter-cell D2D in the asynchronous deployment if it can get synchronized to a neighboring cell by using PSS/SSS/CRS. In order to allow this operation, the resource pool configuration signaling needs to include the cell ID(s) of neighboring cell’s resource pools so that a UE can know the association between the PSS/SSS/CRS and each resource pool. We note that multiple cells can be synchronized even in the asynchronous deployments, e.g., cells (or sectors) created by the same cell site. So one resource pool can be associated with multiple cell IDs in terms of the synchronization, and a UE can reduce the number of tracking PSS/SSS/CRS by reading all the resource pools synchronized to a certain PSS/SSS/CRS.

Proposal 6: The resource pool configuration signaling includes the list of cell IDs that can be used as the synchronization reference of each resource pool.

· Parameters for resource pool selection

As multiple transmission resource pools can be configured, it is necessary to define how to select the resource pool relevant for each UE’s D2D transmission. Several aspects can be considered as discussed in [5, 6] including the D2D transmission power, RSRP measurement, discovery range class, TA range, differentiation between PS and non-PS, etc. Any necessary information needs to be included in the resource pool configuration signaling so that the UE can perform the resource pool selection procedure. In addition, it will be beneficial if it is possible that different resource pools have different OLPC parameters [7], so per-pool OLPC parameter can be included in the resource pool configuration signaling.
Proposal 7: The resource pool configuration signaling includes information necessary for the resource pool selection and the OLPC parameters for each pool.
3. Conclusion
This contribution discussed the remaining issues in the resource pool configuration. The discussion is summarized in the following proposals:
Proposal 1: SA periods for TDD UL/DL configuration #0 and #6 are multiples of 70 and 60 ms, respectively. A UE needs to know SFN of a cell configuring D2D resource pools under TDD UL/DL configuration #0 or #6.
Proposal 2: The offset indicator in the RRC parameter list directly indicates the offset where the bitmap starts.

Proposal 3: It needs to be decided whether the neighboring cell resource pool signaling needs to support unbounded timing error between cells.

Proposal 4: D2DSS configuration needs to be separated from other resource pool configurations for SA, data, and discovery. Association between D2DSS configuration and each resource pool configuration needs to be defined.
Proposal 5: The parameters for transmission resource pools should be both UE-specific and cell-specific.

Proposal 6: The resource pool configuration signaling includes the list of cell IDs that can be used as the synchronization reference of each resource pool.

Proposal 7: The resource pool configuration signaling includes information necessary for the resource pool selection and the OLPC parameters for each pool.
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